Multiplex analysis of cytokines in the blood of cynomolgus macaques naturally infected with Ebola virus (Reston serotype).
Ebola virus (EBO) causes the most severe form of viral hemorrhagic fever in humans and nonhuman primates with up to 90% of infections culminating in death. The requirement of maximum containment laboratories for Ebola virus research has limited opportunities to study the pathogenesis of EBO infections. While tissue damage does occur, often it would appear not to be sufficient to explain death, indicating that soluble mediators play an important role in disease progression. In previous studies, fatal human infections with the Zaire subtype of Ebola (EBO-Z) were associated with an increase in the levels of inflammatory cytokines. In this investigation, a new multiplex assay was developed and used to measure circulating levels of cytokines and chemokines in cynomolgus macaques infected with the Reston subtype of EBO (EBO-R). Increased levels of IL-6, TNF-alpha, IFN-gamma, IL-2, IL-4, IL-8, IL-10, and GM-CSF were detected in infected animals, and the increase in circulating cytokines correlated with an increase in circulating viral antigen. Blood samples from animals showing high levels of cytokines were also tested for the chemokines: MCP-1, IL-1beta, MIP-1alpha, MIP-1beta, IP-10, and RANTES. High levels of MCP-1 and MIP-1beta, and RANTES were found in infected primates and, while levels were more variable, IL-1beta was detected only in infected animals.